The use of laparoscopy in gynaecology has been well established for many years. Recently, there has been interest among general surgeons in the use of laparoscopy for other surgical operations including cholecystectomy.1,2 The claimed advantages of laparoscopic cholecystectomy include less postoperative pain, better cosmetic result, shorter hospital stay and earlier return to normal activity. 3 In view of the escalating enthusiasm for the procedure among surgeons, anaesthetists will encounter these cases more often and should be well aware of the associated complications.
CASE REPORT A 44-year-old, 50-kg farmer was admitted for a laparoscopic cholecystectomy. His past medical health was unremarkable. He had an uneventful appendicectomy under general anaesthesia 20 years previously. Full blood count and renal function tests were within normal limits. No premedication was given. Anaesthesia was induced with thiopentone 250 mg and fentanyl 100 ~g. Suxamethonium 100 mg was given to facilitate endotracheal intubation. Neuromuscular block was continued with atracurium 25 mg and monitored with a peripheral nerve stimulator. Controlled ventilation was started with a minute volume of 6. 7 Vmin and a rate of 12/min using a Manley minute volume divider ventilator.
The end-tidal carbon dioxide (ET C02) was 4.6 kPa initially but increased gradually to 7.0 kPa after carbon dioxide insufflation into the peritoneal cavity. This required multiple minute volume adjustments until an ETc02 of 5.0 kPa was achieved at a minute volume of 9 Umin. Two hours into the procedure, the peak airway pressure suddenly increased from 25 cm H20 to 40 cm H 2 0 despite adequate neuromuscular block which had been maintained with intermittent doses of atracurium. At the same time, the arterial pressure decreased from 110/70 mmHg to 70/40 mmHg with no associated ECG change. The oxygen saturation decreased from 96% to 88%. The surgeon was asked to expel some of the intraperitoneal carbon dioxide to decrease the intraabdominal pressure which was noted to be approximately 20 mmHg. This was effective immediately and the arterial pressure returned to 120/80 mmHg and oxygen saturation increased to 95%. The operation was completed 30 minutes later with no further anaesthetic complications.
At the end of the operation, when the surgical drapes were removed, the patient was noted to have extensive surgical emphysema which involved the neck, chest and abdomen and extended down to the groins. There were no clinical signs of a pneumothorax. The trachea was central and on auscultation there was good air entry bilaterally. The patient had normal haemodynamic variables and an oxygen saturation of 96%. The surgeon was notified and he commented that there were several occasions during the procedure when the intraperitoneal Verres carbon dioxide insufflating cannula was inadvertently dislodged into the subcutaneous tissues. In view of the stable condition of the patient, neuromuscular block was reversed and the trachea was extubated successfully. He was then transferred, awake and responsive, to the recovery ward. A portable chest X-ray confirmed that there was no pneumothorax. He was sent back to the surgical ward an hour later. The surgical emphysema had cleared by late evening. The patient had an uneventful recovery and was discharged from hospital three days later. DISCUSSION Since Dubois and colleagues 1 and Reddick and 0lsen 2 published their individual series, laparoscopic cholecystectomies have become increasingly popular with surgeons and the early anaesthetic experience has been reported. 4, 5 Greville and colleagues 6 reported a case of pulmonary air embolism during laparoscopic laser cholecystectomy. More complications, similar to those that have been reported in gynaecology,7-15 can be expected when laparoscopic cholecystectomy becomes a more frequent operation. However, cholecystectomies tend to be of much longer duration and most surgeons have little experience with laparoscopic techniques. Theoretically, the potential for complications is higher while these surgeons are learning and trying to gain more experience. There are also other specific complications, such as bleeding resulting from the avulsion of the cystic artery and injury to the hepatic artery or the liver bed which might necessitate a full laparotomy. 3, 16 In our patient, the first complication encountered was an increase in the ETc02 which was remedied easily by increasing the minute volume. This problem has been reported previously during gynaecological procedures and is probably a result of carbon dioxide absorption from the peritoneum, 15, 17 In view of the longer duration of laparoscopic cholecystectomies, the potential for carbon dioxide absorption is much higher, It is therefore essential to monitor ETc02 so that appropriate changes to the minute volume can be initiated early if required,
The increase in airway pressure, in the presence of adequate muscle relaxation, reflected the decrease in compliance associated with the raised intra-abdominal pressure from intra-peritoneal carbon dioxide insufflation, The decrease in arterial pressure can be explained by a decrease in venous return associated with a high intraabdominal pressure. 15 ,18,19 This is compounded by having the patient in the foot-down position, Intraabdominal gas may escape quickly through the multiple puncture sites and the anaesthetist must be wary of the surgeon who tries to compensate for this by setting the insufflating machine to continuous maximum flow. The decrease in oxygen saturation probably resulted from the combined effects of a decreased lung compliance and low cardiac output. The importance of monitoring oxygen saturation is again illustrated,
The last complication to occur was subcutaneous emphysema. The mechanism in this case was subcutaneous insufflation of carbon dioxide from a poorly stabilized Verres insufflating needle. However, the presence of a tension pneumothorax must be ruled out because bilateral pneumothorax has been reported previously during laparoscopy. 7 This case illustrates three of the complications that can occur during anaesthesia for laparoscopic cholecystectomy. The first two were diagnosed quickly and appropriate actions taken before major sequelae occurred. We believe that it is essential to monitor ETc02, oxygen saturation and airway pressure in patients having this type of surgery. We would also recommend the use of a carbon dioxide insufflator which can constantly monitor the intra-abdominal pressure and stop flow once a set pressure is achieved. Previous authors l ,4 have insufflated carbon dioxide to a pressure of 13-14 mmHg and further co-operative research with the surgeons is necessary to decide on appropriate guidelines for this.
